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A Non-Randomized Comparative Study Using Different Doses of Acyclovir to
Prevent Herpes Simplex Reactivation in Patients
Submitted to Autologous Stem Cell Transplantation
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Thereactivation of Her pes Simplex virus(HSV) occur sin 70% to 80% of patientssubmitted
toautologousstem cdll transplantation (ASCT); it increasesthe sever ity of chemother apy-induced
mucositis. Therefore, the use of acyclovir in ASCT patientsis considered standard practice.
However, theminimum doseneeded to prevent reactivation isamatter of debate. Wecompared two
dosesof acyclovir in anon-randomized fashion in 59 patientssubmitted to ASCT: 32 patients
received adoseof 125 mg/m? |V every six hour sand the subsequent 27 patientsreceived adose of
60 mg/m?1V every six hours. Viral excr etion wasevaluated through weekly viral cultureof oral
swabs. Grade 4 mucositis was mor e frequent in Group 1 (p= 0.03). Thereactivation ratesin
Groups 1 and 2 were 9% and 4%, respectively (p= 0.62, 95% confidence interval -7 — 18).
Prophylaxiswith reduced dosesof intravenousacyclovir seemstobeaseffectiveasahigher dose
in inhibiting HSV reactivation, with a significant reduction in cost. Prospective randomized

studiesar eneeded to confirm our conclusions.
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Infection by HerpesSimplex virus(HSV) in patients
submitted to autologous hematopoietic stem cell
transplantation (ASCT) occurs in 70 to 80% of
seropositive individuals; it is due mostly to viral
reactivation [1]. Mucocutaneous lesions
indigtinguisheblefrom chemothergpy-induced mucostis
are the commonest clinical presentation, but other
manifestations may occur, including esophagitis,
pneumoniaand disseminated infection [2]. The use of
acyclovir asprophylaxisagainst HSV reactivationis
conddered sandardinthecareof ASCT patientsduring
the period of neutropenia[3]. However, snceacyclovir
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iscostly, thisdrug accountsfor asubstantial proportion
of thetotal cost of antimicrobial agents. Therefore,
procedures to reduce the dose of acyclovir without
compromising itsefficacy could haveasignificant and
favorableimpact onthefinal cost of transplantation.

Randomized studies using different doses of
acyclovir in neutropeni c patientshave been performed
[2,4-7]. Theratesof HSV reactivation varied between
0 and 20.8%, using doses ranging from 62.5 mg/m?
every four hoursto 250 mg/m? every eight hours. We
compared two dosesof acyclovir asprophylaxisagainst
HSV diseasein ASCT recipientsin anon-randomized
fashionto determineif alower dose (60 mg/m?every
sx hours) would be aseffective asahigher dose (125
mg/m? every Sx hours).

Materials and M ethods

During a 36-month period (February 1997 to
February 2000), 59 consecutive patients were



BJID 2005; 9 (August)

Prophylaxisof Herpes Simplex 331

submitted to ASCT at the University Hospital,
Universidade Federal do Rio deJaneiro. Patientswere
digibleto participateinthestudy if they had not received
acyclovirwithin 14 daysof admissonandif they sgned
aninformed consent. Prophylactic acyclovir wassarted
within five days of theinitiation of the conditioning
regimen, and discontinued after neutrophil engraftment
(>500 neutrophilsymm?for at least three consecutive
days) or after disappearance of any clinical sign of
mucositis. The subjectswere studied consecutively and
allocated to one of thetwo armsin anon-randomized
fashion. The first 32 patients (Group 1) received
acyclovir at adose of 125 mg/m?intravenoudly every
six hours (February 1997 to January 1999) and the
following 27 patients (Group 2) received acyclovir at
a dose of 60 mg/m? intravenously every six hours
(February 1999 to February 2000).

Evaluation of viral shedding was performed at
basdineand onceaweek, until neutrophil engraftment
or resolution of mucositis. Three sterile swabswere
rubbed in three distinct areas (right and left jugal
mucosa, and the mucosa below the lower incisors);
they were then transported in an appropriate viral
transport medium. Thetubeswereimmediately sent to
theVirology Laboratory of thehospital and processed.
Viral isolation was performed according to standard
procedures[8]. Sampleswith cytopathic effect were
identified for HSV serotype by direct
immunofluorescence[9], usngamonoclona antibody
for each serotype. Patients who presented viral
reactivation during prophylaxiswere considered to
havefailed, and they received acyclovir at adose of
250 mg/m? every eight hours.

We evaluated the patients daily for the presence
and intensity of mucositis. Thefollowing datawere
collected prospectively: age, gender, underlying diseese
anditsgatusa thetimeof ASCT, conditioning regimen,
history of previousinfection by HSV (presence, time
€l gpsad from thefirst documentation of HSV, frequency
of relapses, previoususe of antiviral drugsand time
elapsed sincethelast use of an antivira agent).

Until 1998, empirical antibiotic therapy consisted
of ceftazidime plusamikacin; vancomycinwas added
empiricaly to pergsently febrilepatients. From January

1998, cefepimewas given asempirical therapy, and
vancomycinwasgivenonly in specia situations[10].
Amphotericin B wasstarted empiricaly after six days
of persistent fever, or whenever patients who had
become afebrile devel oped anew fever, provided that
no signsof bone marrow recovery were present.

Fever wasdefined asan axillary temperature >38°C
and neutropeniaasaneutrophil count <500/mm?g. Fever
during the period of neutropenia was classified
according to the Immunocompromised Host Society
criteria [11] as fever of unknown origin,
microbiologically documented, with or without
bacteremia, and clinically documented. The presence
of mucositiswasnot consdered per ssadocumentation
of infection. HSV reactivationwasdefined asat least
one swab sample positive for HSV. Mucositis was
classified according to the World Heal th Organization
toxicity scaleasfollows: grade 0, no mucositis; grade
1 painlessulcer or erythema; grade 3, erythema, edema
and painful ulcers, but ability to eat, and grade 4, need
for parentera or enteral support[12].

Theandysisof datawas performed onanintention-
to-treat bas sandinduded dl patientswhowereenrolled.
The outcome variablefor the comparison between the
twogroupswastheHSV reactivationrateduringacydovir
prophylaxis. Assumingthet therateof HSV reectivation
in patientsreceiving acyclovir at adose of 125 mg/ny
every Sx hoursisgpproximatdy zero, weesimated a30%
reactivationrateastheworst acceptableresult witha
dose of 60 mg/m? every six hours (we considered that
if alower dose of acyclovir was not effective, the
reactivation ratewould be similar to that reportedin
the placebo armsof previoudy-published randomized
studies). With an alphaerror of 5% and abetaerror of
20%, 27 patientswere needed in each group.

TheFisher’sexact test (two-tailed) or the Chi-square
test was used for the comparison between dichotomous
variables. Continuousvariableswere compared by the
Wilcoxontest. The 95% confidenceinterva (95% Cl)
for the differences between proportions was also
caculated. Pvalues< 0.05wereconsdered statisticaly
ggnificant. All analyseswere performed using the Epi
Info 6-04b software (September 1997; CDC, Atlanta,
GA,USA).
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Results

Fifty-ninepatientswereincludedinthegtudy. Thirty-
two received intravenousacyclovir 125 mg/m?every
six hours (Group 1) and 27 received acyclovir at the
dose of 60 mg/m? every six hours (Group 2). There
werenosgnificant differencesinage, gender, underlying
disease, conditioning regimen, source of sem cdlsand
previous history of HSV disease between the two
groups (Table 1), athough there were slightly more
patientswith Hodgkin'sdiseasein Group 2 (30% vs.
12%, 95% CI -3 — 38, p= 0.10), and more patients
with non-Hodgkin’slymphomain Group 1 (31%vs.
15%, 95% CI -4 — 37, p= 0.14). In addition, there
werenine patientsin Group 1 with grade 4 mucositis
at baseline, compared to nonein Group 2 (95% CI -1
—19, p=0.15). Theuse of antibacterial prophylaxis
wasaso morefrequent in Group 1 (22% vs. 4%, 95%
Cl 2—34, p=0.059). All patientsreceived fluconazole
asantifunga prophylaxis.

Thirty of the 32 patientsin Group 1 (94%) and 26
of the 27 patientsin Group 2 (96%) devel oped fever
(p= 1.0). Ceftazidime was the main beta-lactam
antibiotic used in Group 1 (15 patients, 50% of the
febrile episodes) and cefepimewasused in 25 of the
26 febrile patients in Group 2 (p= 0.003). The
classification of thefebrileepisodeswasnot Sgnificantly
different betweenthetwo groups(Table2). Likewise,
there were no significant differencesin the median
duration of antibiotic therapy (10.5[range 1—22] vs.
10 [range 4 — 25], p= 0.72, for Groups 1 and 2,
respectively), and success of theempirica antibiotic
therapy (47% in Group 1 and 41% in Group 2, 95%
Cl -19-31, p=0.74). Although the use of empirical
antifungal therapy wastwice asfrequent in Group 1
(31% vs. 15%, 95% CI -4 — 40), the difference was
not significant (p=0.12).

Twenty-two patients of Group 1 (69%) and 17
patients of Group 2 (63%) presented mucositis (95%
Cl -18—30, p=0.64). Grade 4 mucositiswas observed
insix patientsin Group 1 and in no patientsin Group 2
(95% CI 5 — 32, p= 0.03). The median duration of
fever was somewhat longer in Group 1 thanin Group
2 (5days[range1—11] vs. 3days[range1—13], p=

0.06). Theduration of neutropeniawassignificantly
longer in Group 1 (11 days[range 8 — 26] vs. 8 days
[range5-31], p<0.01).

Three patients (9%) in Group 1 and one patient
(4%) in Group 2 had reactivated HSV during thestudy
(95%Cl -7-18, p=0.62). Therelativerisk of HSV
reactivation in Group 2 was 0.40 (95% CI 0.04 —
3.58).

Threepatientsdied during neutropenia: onein Group
1 and two in Group 2 (95% CI -16 — 7, p= 0.59).
None of these patients presented clinical signs of
disseminated HSV disesse.

Acyclovir wasgivenfor amedian of 17.5daysin
Group 1and 15 daysin Group 2 (p=0.08). No patient
withdrew from the study and no adverse effects
attributableto acyclovir were observed.

Discussion

Thedtrategy of defining thesmallest effectivedose
of acyclovir intheprophylaxisof HSV reactivationin
Immunosuppressed patients has been tested since
1981, when Sardl et al. [4] conducted adouble-blind
randomized trial on 20 seropositiverecipientsof bone
marrow transplantsusing 250 mg/n? 1V every 8 hours,
thestudy by Angelopoluset a. [ 7] established that the
doseof 62.5 mg/n?IV every four hourswasaseffective
ashigher dosesin patientswith acutemyeloid leukemia
ininduction remission. We used smaller doses than
previoudy tested, and wedid not observe anincrease
inthereactivationrate.

Theduration of neutropeniawaslonger in patients
inGroup 1. Thiscould beduetothefact thet al patients
in Group 2 received peripheral blood stem cells,
wheresas three patients in Group 1 received bone
marrow stem cells. ASCT with peripheral blood stem
cellsisassociated with asignificant reductionin the
duration of neutropenia[13].

Anintriguing observation of thisstudy wasthehigher
proportion of patientswith severe mucositisin Group
1. At baseline, therewerethree patientswith grade 4
mucositisin Group 1 and nonein Group 2. Sincethe
conditioning regimenswerewel | balanced, itisnot likely
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Table 1. Characteristicsof the groups of patients submitted to autol ogous stem cell transplantation

Characteristic Groupl(n=32) Group2(n=27) 95% CI P
Age, median (range) 445 (8-63) 48 (11-65) 0.39
Gender MdeFemale 15:17 14:13 -31-21 045
Underlying disease, n (%)
Hodgkin'sdisease 4 (12) 8 (30) -38—-3 0.10
Non Hodgkin'slymphoma 10 (31) 4 (15) -4-37 014
Multiplemyeoma 15 (47) 11 (34) -19-31 064
Others 3 (10 4 (21) -22-11 069
Conditioning regimen, n (%)
CBV 14 (44) 11 (41 -22-28 0.82
Mel phalan 200 mg/my 15 (47) 11 (41) -19-31 064
Other 309 5 (18) -27-9 045
Source of Progenitor cells, n (%) -1-19 015
Bonemarrow 3 (9 0
Peripherd Stemcells 29 (91) 27 (100)
Timeto start G-CSF, n (%) -37-12  0.23
Day +1 9 (28) 11 (41
Day +5 23 (72 16 (59)
Previousherpeslabidis, n (%) 4 (12) 4 (15) -20—-15 054
Mucostisonthefirst evaluation, n(%) 10 (32) 14 (52) -45-4  0.90
Mucositis Grade4 on thefirst eval uation, 309 0 (0) -1-19 015
n (%)
Antibacterid prophylaxis, n (%) 7 (22) 14 2-34 0.059

95% Cl = 95% confidenceinterval; CBV = cyclophosphamide, BCNU, etoposide; G-CSF = granul ocyte colony-stimul ating factor.

Table2. Classification of thefebrile episodein Groups 1 and 2

Group1n=32(%) Group2n=27(%) %% Cl P
Patientswithfever 30(94) 26 (96) -14-8
Fever of unknown origin 10(33) 7(27) -18—-28 0.60
Bacteremia 11 (37) 10(38) -27-22  0.89
Microbiologically documented 6 (20) 3(11) -10—-26 048
without bacteremia
Clinically documented 3(10) 6 (23) -31-6  0.28

95% Cl = 95% confidenceinterval.
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that thisdifferencewasdueto different intensities of
chemotherapy. Although more patientsin Group 1
presented HSV reactivation, the contribution of HSV
per seto the severity of mucositisisdifficult to assess,
because of these basdline differences.

Theduration of fever wasdlightly longer in Group
1; thiscould beduetothelonger duration of neutropenia
or to the higher proportion of patients with severe
(grade 4) mucositisin this group. All patients who
presented HSV reactivation had prolonged fever. This
observation isin accordance with previous studies,
which showed that patientswith HSV reactivation have
amore prolonged duration of fever during neutropenia
[14]. Acyclovir reduces the duration of fever and
prevents not only HSV reactivation but also Gram-
positive bacteremia[ 15]. Thisisnot unexpected, Snce
HSV reactivation is associated with more severe
mucositisand mucositisand isarisk factor for Gram-
positivebacteremiain ASCT [16]. Wedid not observe
any difference in the rates of Gram-positive
bacteremias, but our study was not designed to
demongtrate such differences.

Our study hasmany limitations, themost important
being the non-randomized nature of alocationinthe
two arms. Non-randomized studiesaremore proneto
result in significant imba ancesthat may considerably
reducethe strength of the conclusions. Indeed, in our
study, an unexpectedly higher proportion of patientsin
Group 1 had grade 4 baseline mucositis, making it
difficult tointerpret theresultsintermsof theprevention
of severe mucositis between the two arms. Another
limitation isthat although the study had adequiate power
to achievethe primary endpoint, it wasnot designed to
detect differencesin theanaysisof secondary events.

Despitetheselimitations, the results of our study
have some important practical implications. The
scheduleof 125 mg/m? every six hoursconsumesthree
vials(250 mg) of acyclovir per day and theregimen of
60 mg/m? every six hoursrequires 1.5 vials per day
(acyclovirisstablefor 24 hoursafter recongtitution). If
we consider that both groups had the same duration of
acyclovir use(it wasdightly lower in Group 2), a50%
reduction in the total cost with acyclovir would be
achieved using thelower dose, without compromising

theeffectivenessof HSV prophylaxis. Congdering that
acyclovir accountsfor amost 50% of thetotal cost of
antimicrobia agentsin our ingtitution (detanot shown),
the cost reduction can be considerable.

Inconclusion, acyclovir a adose of 60 mg/m? every
sx hoursseemsto be aseffectiveasadose of 125 mg/
m? every six hours in the prophylaxis of HSV
reactivationin ASCT reci pients during neutropenia.
Prospective randomized studies will be needed to
confirmour results.
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